Abstract: This study aims to identify the main characteristics of the activities concentrating on R&D and innovation in the industrial sector of high and medium-high technology, and also the main differences with regard to non technological sectors. In order to do so we use data on 1540 manufacturing companies in Spain in two subgroups according to the National Classification of Economic Activities (CNAE). The data correspond to the values of 44 variables organised into 5 blocks of activity that have to do with R&D and innovation. The study includes an exploratorydescriptive analysis with the aim of providing information, and evidence of the outstanding characteristics of sectors with more technological components compared with other industrial manufacturing sectors. Although the study refers to Spanish companies, a large proportion of the results are easily transferrable to similar socioeconomic environments.
Introduction
Sectors with a high added value, such as the production of high technology that requires a more demanding preparation, have not experienced the desired drive and are still in a minority in Spain (as far as the number of companies, the generation of employment, and added value are concerned). The result of all this is a lower competitiveness than other neighbouring countries (Instituto de Estudios Fiscales, IEF, 2014) .
With the aim of analysing the impact of technology on industrial performance, it is important to be capable of identifying those industries and products that are more technology-intensive by means of special classifications (Hatzichronoglou, 1997) . In Spain in order to determine the list of high-technology activities and products we start from the methodological studies carried out by the OECD on this subject, together with their adaptations to the European situation carried out by Eurostat (Instituto Nacional de Estadística, INE, 2005) .
High and medium-high technology
The Spanish National Institute of Statistics INE (2013) considers technology to be the stock of knowledge that is necessary to produce new products and processes. High technology is particularly characterised by: i) fast renovation of knowledge far superior to that of other technologies, and ii) its degree of complexity, which requires a continuous research effort and a solid technological base (INE, 2005 (INE, , 2011 .
For statistical purposes, the definitions of high technology and medium-high technology are generally achieved by an exhaustive listing of the branches of activity (sector approach) and of the products (product approach) which are considered at a given moment to be of high technological content. It should be stressed that on establishing definitions for high and medium-high technology a certain ambiguity can be observed because the choice of thresholds for separating the segments is arbitrary (INE, 2005) . On the other hand, according to Hatzichronoglou (1997) the construction of a complete classification of industries based on their technological intensity raises a series of difficulties:
•
The first is the difficulty in establishing the criteria to identify the technological content of an industry, given the dynamic of change present in technologies.
• The second, the difficulty in establishing the concept of what a high technology industry is: is it one producing technology or one using technology in an intensive manner?
• A third aspect or problem is that there is always some degree of arbitrariness in the selecting of the cut-off points among the classes of technology.
It should be pointed out that owing to the very nature of high technology its definition changes over time; the high technology of the present will be traditional technology in the future if it still survives. The speed at which technological change occurs constitutes a difficulty in the measuring of this phenomenon as the field of study may vary from one moment to the next (INE, 2005) .
Eurostat (2007) stresses that the subsectors of high technology and medium-high technology manufacturing are of great importance to science and technology. In accordance with this, in recent years the INE has been carrying out joint analyses for high and medium-high technology sectors, joining them both and associating statistical data in a combined manner (INE, 2011 (INE, , 2013b (INE, , 2016 . It is for this reason that this study also takes high and medium-high technology as the only industrial segment to be analysed. Moreover, previous studies (Delgado-Verde, et. al., 2011; Grimpe & Sofka, 2009; Robertson, et. al., 2009; Santamaría, et. al., 2009; and Santos & Vázquez, 1997) emphasise the links and special features of each of the sectors and between them. Table 1 depending on the intensity of their R&D. 
Origin of the CNAE classification in Spain

Indicators for high and medium-high technology
With the objective of being able to analyse and measure the impact of R&D on the various industrial sectors, a set of indicators is necessary with a clear definition that allows the carrying out of comparative analyses. High technology indicators are conceived precisely as a means of measuring the results and the impact of R&D (INE, 2011) . In this sense the OECD has been gathering data regularly from the member countries since 1960. During the 1990s it also gathered R&D data for a selection of the economies of non member countries. 
Methodology Descriptive exploratory analysis
The methodology used in this study is of the descriptive-exploratory type. Exploratory studies are carried out when the objective is to examine a subject that has been little studied or not approached before. Exploratory studies allow one to become familiar with relatively unknown phenomena, to obtain information on the possibility of carrying out more complete research regarding a specific context, to research new problems, to identify promising concepts or variables, to establish priorities for future research, and to suggest affirmations and assumptions (Hernández, et al. 2006 ). On the other hand, descriptive studies describe phenomena, situations, contexts and events and give details on what they are like and how they appear. Descriptive studies aim to specify the properties, characteristics, and profiles of people, groups, communities, processes, objects, and any other phenomena subjected to an analysis. In other words, they measure, assess, and gather data on various concepts, aspects, dimensions, or components of the phenomenon to research; their objective is not to indicate how the variables measured interact. Exploratory studies are essentially for discovering and prefiguring; descriptive studies are useful for showing precisely the dimensions of a phenomenon, event, community, context, or situation (Hernández, Fernández, and Baptista, 2006 ).
Source and identification of the data to use
The source of data for carrying out this study was the Survey of Business Strategies (Encuesta Sobre Estrategias Empresariales, ESEE) of 2012 of the SEPI foundation (Sociedad Estatal de Participación Industrial). In the first place a total of 44 nominal (dichotomic) and ordinal variables were selected to allow the identification the performance or nonperformance of several R&D and innovation activities in companies of the high and medium-high technology industrial sector and other companies in industrial manufacturing sectors.
The sample consists of a total of 1540 companies of which 439 belong to high and medium-high technology segments compared with 1101 companies from other industrial manufacturing sectors. Within companies of technological segments the sample includes representatives of the chemical and pharmaceutical industry (137 companies), computer and electronic products (31 companies), machinery and electrical material (74 companies), agricultural and industrial machines (110 companies) and motor vehicles (87 companies).
The sample also includes companies of different sizes. If we use a classification between companies with 200 workers or less and companies with over 200 workers, the group of smaller companies is more numerous in both industrial sectors. In high and mediumhigh technology companies those with 200 workers or less represent 69.25% of the sample compared with 84.74% in the remaining companies. In other words, the group of companies with over 200 workers has a higher proportion with 30.75% in the high technology sector in comparison with 15.26% in the segment of other manufacturing sectors.
State of the high and medium-high technology industrial manufacturing sector in Spain
As has been mentioned, in order to identify relevant characteristics that allow the description of the R&D and innovation activities in high and medium-technology companies a set of 44 nominal dichotomic variables (existence or not) were considered. According to the type of activity they measure, the variables were divided into the following 5 factors: The following sections will indicate the variables corresponding to each factor and at the same time they will present the results of the analysis of their values in the companies of the sample. Particular attention will be paid to the most significant differences when the results of the subgroup of the 439 high and medium-high technology companies are compared with those of the 1101 manufacturing companies from other sectors.
Marketing activities
The variables related to marketing activities include 7 that measure whether products not manufactured by the company are marketed and whether import and export activities or internet sales are carried out and the impact of the latter on business results. Table 2 includes an identifier of the variable together with its name, a brief description, and the percentages of companies in the two subgroups of the sample (high and medium-high technology on the one hand and the remainder on the other) carrying out the corresponding activity. The last column in the table shows the ratio between the number of high and medium-high technology companies and companies from other manufacturing sectors carrying out the activity. As can be seen in both Table 2 and Figure 1 , both in the high and medium-high technology industrial manufacturing sector and in other sectors the percentage of companies commercializing products that they have not manufactured is greater in the case of products manufactured in other countries than in Spain. Moreover, this type of marketing activities is more frequent in high and medium-high technology companies.
It should also be stressed that 89.98% of high and medium-high technology companies are involved in importing and 89.98% in exporting. In the same way, all these activities are more numerous in the high and medium-high segment in relation to other manufacturing sectors in ratios of 1.37:1 for importing and 1.47:1 for exporting respectively.
Regarding e-business activities, the percentage of companies making sales on the Internet to other companies (B2B models) is 9.45% for companies belonging to the segment of other industrial manufacturing sectors and 10.71% for companies in the high and medium-high technology segment, which are very similar figures. However, in ebusiness sales to final consumers (B2C models) high technological companies have less activity. This is confirmed on analysing the variable in which companies declare the effect that e-business has on their trading; 36.97% of manufacturing companies from other sectors declare a strong or light effect while in the sector of higher technology this percentage is 37.81%.
It can be observed, particularly in Figure 1 , how the profiles of the activities of companies from the high and medium-high technology industrial segment and from that of the remaining manufacturing companies follow a similar pattern in which the intensity of the activities is greater in the high and medium-high technology company segment.
Technological activities
The second of the factors to analyse is determined by a total of 16 variables that refer to aspects such as the existence of technological cooperation agreements, the acquiring of capital goods to improve products, R&D activities, the existence of technology management or committees, a plan of innovation activities, subcontracting products or components, using advisers to find out about technology, indicators of results of innovation, the assessment of perspectives of technological change, technological collaboration with clients, competitors, suppliers, and with universities, participation in EU research programmes, and the registering of patents both in Spain and abroad.
Together with the values measured in the sample, all these variables are included in Table 3 . Figure 2 aims to illustrate the differences observed on analysing these variables in the high and medium-high technology industrial segments and other manufacturing sectors. The values shown indicate the percentages of companies from each segment carrying out the corresponding technological activity. In Figure 2 four subgroups of technological activities in high and medium-high technology companies can be observed; they are classified according to the degree of appearance in the sample analysed:
• The first subgroup includes those activities carried out by over 40% of companies in the high and medium-high technology segment. It is here that we can find activities such as the subcontracting of products or components, the drawing up of innovation activity plans, technological collaboration with universities and/or technological centres, the existence of technological management or committees and the contracting of R&D.
• The second sub-group, with percentages of activities carried out of between 30 and 38%, includes activities such as, technological collaboration with clients and suppliers, the assessment of perspectives of technological change and the drawing up of innovation result indicators.
• The third subgroup, which includes between 20 and 30% of the companies in the segment, includes activities such as the use of advisers to find out about technology, and the acquiring of capital goods for improving products.
• Finally there is a subgroup of activities present in small percentages of companies (less than 8%): technological cooperation agreements, registering patents in Spain or elsewhere, technological collaboration agreements with competitors, and participation in European Union research programmes. In the case of manufacturing companies from other industrial sectors, the most common activities are the subcontracting of products or components, the contracting of R&D, the assessment of perspectives of technological changes, the technological collaboration with universities, but all of these with a lower range of intensity (in between 18 and 22% of companies) in comparison to companies belonging to the high and medium-high technology segment. Precisely when the results obtained in the segment of technology companies are compared with those of the remainder of companies, a similar pattern can be observed in relation to the activities carried out (see Figure 3). Nevertheless, in general terms for each company from other sectors carrying out one of the activities there are on average 2.22 technological companies carrying out this activity. The most striking differences are found in technical cooperation with clients (for each company from other sectors carrying this out there are more than 3 technological companies) and in the registering of patents both in Spain and elsewhere. 
Activities of incentives and financing in R&D and innovation
Within the factor of incentives and financing in R&D and innovation only two variables have been considered, on the one hand identifying whether companies apply tax incentives for R&D and technological innovation, and on the other whether they choose to finance innovation with subsidised loans. Table 4 shows the percentages of companies in the two industrial segments in which these variables have a positive reading. As can be seen, both activities are more frequent in companies from the high and medium-high technology industrial segment in a ratio of almost 3 if we compare them to other sectors in the case of incentives for R&D, and more than double in the case of the use of subsidised loans. 
Innovation activities
Innovation activities can be divided into four categories: innovations in marketing, in organisational methods, in products, and in processes. In total the 16 variables included in Table 5 have been considered. The first category contains innovations in marketing by design, by promotion, in sales channels, and in pricing. Innovations in organisational methods also include innovations in work organisation or in external relations. When analysing innovations in products a differentiation is made between innovations in new components, new functions, and new materials. Finally, process innovations may be due to the use of new equipment, new computer programmes, or new techniques. Table 5 includes the percentages of companies considered in the two segments carrying out the various activities of innovation. As in the previous cases, a greater intensity in innovation actions can be observed in the high and medium-high technology segment of companies. In Figure 4 it can be observed that those innovation activities that are most frequent in high and medium-high technology companies, being present in over 30% of companies, are process innovations, innovations by new equipment, innovations in organisational methods, and product innovations. At a second level, with percentages of between 20 and 30%, we find innovation in work organization, process innovations by the use of new techniques, product innovations by new functions or new components, marketing innovations, process innovations by the use of computer programmes and product innovations by new materials. With a presence in less than 15% of companies we find innovations in the management of external relations, in marketing by design or by promotion, in marketing outlets, and in pricing innovations. 
Personnel contracted devoted to R&D activities
Finally, the last factor that was considered important in the analysis was that of the human resources that companies devote to R&D activities. In this case only 3 variables are considered: if during the year the companies recruited personnel with R&D business experience, personnel with professional experience in the R&D public system, or engineers and/or recent graduates. Table 6 shows the percentages of the companies of the two segments in which variables are positive; this same information is shown in graphic form in Figure 6 . In both Table 6 and in the corresponding Figure 6 the same pattern can again be seen as to the contracting of R&D personnel in the two business segments, but to a substantially higher degree in high and medium-high technology companies. The effort made to contract research personnel is more than trebled in these companies. The difference that can be observed in the hiring of personnel with R&D experience in the public sector is particularly striking. It is also noticeable that a third of the companies in the technological sector contracted recent graduates, more than triple the figure for the remaining sectors.
Conclusions
In essence this exploratory and descriptive study has served to gather preliminary evidence allowing the identification of characteristics of high and medium-high technology manufacturing companies which differentiate these companies from those belonging to other industrial manufacturing industries in Spain. Considerable differences have been observed in reference to the intensity with which these companies carry out different activities related to R&D and innovation. It should be emphasised that the study has been carried out in consolidated form for each of the two segments established without a differentiation by industrial subsector type within each one of them. Some of the most important aspects observed in the study are highlighted below.
Small and medium-sized enterprises with 200 workers or less are predominant in all industrial sectors; however this predominance is not so great in companies in the high and medium-high technology segment. To be precise, 69.25% of the companies in this segment are small or medium-sized enterprises compared with a percentage of 84.74% in other sectors.
It is observed that the profile of activities of companies belonging to the high and medium-high technology industrial segment and to other industrial manufacturing sectors follows a similar pattern. However, the intensity of the activities is greater in the segment of high and mediumhigh technology companies. In general terms, for each company from other industrial sectors carrying out the activities studied, 2.07 companies have this same activity in the high and medium-high technology sector. Perhaps the only aspect of those analysed in which a rather different pattern is observed is that related to e-business, in which technological companies rely more on B2B models and not so much on B2C models. Another noticeable difference is that in companies in other manufacturing sectors there is a greater proportion of companies that commercialize products not manufactured.
It has been possible to confirm that a set of technological activities exist that are quite common in high and medium-high technology companies; they are present in over 50% of the companies of the sample. These actions include importing, exporting and contracting R&D activities. On a second level can be found the existence in the companies of technology management or committees, the subcontracting of products or components, process innovations, management based on innovation plans, collaboration with universities and research centres, effect of sales on the Internet, the assessment of perspectives of technological change, technological collaboration with suppliers and commercialization of foreign products not manufactured by the company; these activities have been declared by over 35% of technological companies. It is also of note that almost 30% of the companies in the technological segment have recourse to advisers to find out about technology. Some of these activities are also relatively common in companies from other sectors, but in clearly lower percentages.
It may be important to analyse those actions in which the percentage of their presence in technological companies is considerably greater than in other companies. The most notable differences are found in the hiring of personnel with experience in R&D; for example, during the year some 4% of technological companies hired personnel with professional R&D experience in the public sector compared with less than 1% in companies from other sectors. It should also be understood that the situation prevalent during the study was one of economic crisis and the need to reduce the public deficit, which led to major cutbacks in research personnel in research centres and universities. The hiring of new personnel with R&D business experience was also considerably higher in technological companies with a percentage that trebled that of the remaining sectors. Differences were also observed in the hiring of recent graduates, which is multiplied by 3.2 in technological companies. It therefore seems clear that an important feature of these companies is the faith placed in highly qualified human capital and experience in research, development, and innovation.
Other activities in which the percentage of technological companies that have carried them out during the year under study are significantly higher than those of other sectors are: the registering of patents in both Spain and elsewhere, the existence of technological cooperation agreements, the existence of technological management, application to R&D tax incentives, access to subsidised loans for financing innovation and product innovations (by new functions, components, or materials). In general these companies have much more intense R+D activity, they are concerned with innovation in its different facets and are aware of the importance of technological supervision and devote resources to it. In relation to the first aspect, that of innovation, there are 3 subgroups in high and medium-high technology companies. The first concerns the carrying out of process innovation activities by new equipment and new techniques, of organisational methods, and of product innovations; a second subgroup concerns the carrying out of marketing innovation activities, production innovations by new functions, by new components, by new materials, and process innovation by the use of computer programmes. The third subgroup is more orientated towards the carrying out of innovation activities in the administration of external relations, in marketing by design and promotion, innovation in marketing outlets, and pricing innovation.
Finally, significant differences have also been observed in the search for external sources of financing. It is observed that during the year under study a 20.05% of technological companies resorted to subsidised loans for innovation activities and 32.35% made use of R&D tax incentives, compared with percentages of 7.27 and 11.44% respectively in the remaining sectors. There are also clear differences in participation in research programmes of the European Union, where despite the fact that only 2% of companies took part this figure doubled that of companies from the remaining sectors.
This study has achieved its aim of identifying characteristics of companies from industrial manufacturing sectors linked to high and medium-high technology and establishes a basis for possible more complex future studies. As a future line of work we propose the use of data mining techniques to explore the data of the survey analysed and discover hidden relationships in the data. Although the study has been a static one concentrating on only one year, it is true that this moment in time is an important one that can justify the study as it refers to an economic crisis. It is proposed to carry out a dynamic study in the future as complete data are obtained from the Business Strategy Survey (Encuesta Sobre Estrategias Empresariales, ESEE) of the SEPI Foundation on later periods.
